Glutathione depletion during experimental damage to rat skeletal muscle and its relevance to Duchenne muscular dystrophy.
1. The release of glutathione has been studied in comparison with the release of creatine kinase from isolated rat soleus muscles subjected to certain forms of experimental damage. 2. Excessive electrically stimulated contractile activity or treatment of muscles with the mitochondrial inhibitor, 2,4-dinitrophenol, induced a substantial release of both creatine kinase and glutathione and a reduction in the total glutathione content of the muscle. The time course of this release and depletion indicates that the efflux of the two molecules is not directly related and that a reduction in muscle glutathione content does not occur before cytosolic enzyme release. 3. 2,4-Dinitrophenol-stimulated release of creatine kinase was significantly reduced by the omission of external calcium from the incubation media, but glutathione release and depletion was relatively unaffected by this. Deliberate elevation of the muscle intracellular calcium content with the calcium ionophore, A23187, induced a substantial loss of creatine kinase, but had no significant effect on the release of glutathione. 4. Muscle biopsies from patients with Duchenne muscular dystrophy were found to have an elevated content of glutathione and an equivalent protein-thiol content compared with control subjects. 5. We conclude that, although release of glutathione from skeletal muscle occurs after excessive contractile activity or inhibition of mitochondrial metabolism, this is not a key step in the damaging processes leading to cytosolic enzyme release, neither is it relevant to the ongoing damage to skeletal muscle which occurs in patients with Duchenne muscular dystrophy.